IL-1 secretion by macrophages. Enhancement of IL-1 secretion and processing by calcium ionophores.
In the present study we have demonstrated that the murine IL-1 alpha precursor lacks a cleavable signal sequence and does not undergo cotranslational translocation across microsomal membranes in vitro. Culture supernatants of the murine macrophage cell line, P388D, or from normal peritoneal macrophages collected within 0.5 to 3 h after stimulation contained the 33,000 m.w. precursor as the predominant form of IL-1 alpha. Over an 18-h period, the level of low m.w. IL-1 alpha increased as the secreted precursor was processed by extracellular and/or cell surface-associated proteolytic enzymes. The calcium ionophores A23187 and ionomycin were found to dramatically enhance the release and processing of murine and human IL-1. The rapid release of IL-1 in response to a change in the intracellular level of calcium does not appear to be caused by release of a membrane-bound form of the protein, nor is there evidence that IL-1 is packaged and released from cytoskeletal associated secretory granules. In marked contrast, calcium ionophores do not induce secretion of IL-1 from a nonmacrophage cell line that synthesizes but does not normally secrete IL-1. Our results suggest that activated macrophages possess a novel processing independent, possibly calcium-dependent, mechanism that allows for the release of the precursor forms of IL-1 alpha and IL-1 beta.